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(54)THIe: POTENTIAL GENERATING DEVICE 



(57) Abstract 

A device which can generate an accurate and stable 
potential. A D/A converter using binary-weighted (2n) capacitors 
is constituted by shifting the actual capacitance ratio from 2n. 
When the D/A converter is used, the capacitance ratio among a 
plurality of weighted capacitances (C1-C6) fluctuates and, even 
when the fluctuation becomes the worst the value of the j-th 
capacitance is ensured to be larger than the sum of the values of 
all capacitances from the first one to the (j-l)-th one and, 
therefore, the "output inversion" of the D/A converter can be 
prevented surely. In addition, no such additional circuit as the 
correction circuit, etc., is required and the D/A converter can be 
manufactured easily at a low cost 
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2D ... D/A converter circuit 
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( 1 ) BHa<7>*ti[*»6*i«:ir*»£- 

ffiB~6«Bfc**fcr«y^*;M39Dll-D16tf AAStu r 0 0 0 0 0 0 j 
- r l 1 1 1 1 lj (1 OM&-Z: r 0j ~~ r 63j Izffi^fS) ©fj;^A/j 

^ ^^0SSAll-A16X{iBll-B16tt, ^o^CLl XfiCL 
2 fc, ^Sf^D^nCLl XttnCL2 fcTHttr*. ^D^CLl . 
CL2 S^te^D^nCLl . nCL2 tt, E1^L&1^>7 hU^^^cOiiJ 

D/A*ft»tztt, K«5.0 0 2 (fltffiVO ) -12*35 0 0 3 (tftVs ) • 
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M5 0 0 4 ( G N D MiiL ) #I&tt6*lT^& 0 m&VO >'^.Vs >G 

NDMtioSo H(i&5 n 0 5 *>£>(±, 7*^d ^mfcfclR & til** «fc -3 IC 

'g m C 1 1 - C 16«, §8,1+ ± 2 jfllHf fi * ft £ 

Cll : C12 : C13 : C14 : C15 : C16= 1:2:4:8:16:32 

C<7}D/A'<£f&2tf<Dl&ft£. r 0O00Olj <7>7^*;UA;t/#£ft*: £ # £ 
0*JC:: <h oT3fcBJ]r £o COt^ ^v^WS^Dll li r H j T"£>S<7)T. ^ * 
08&A11 (* r Hj S«fttS, 7?^^;i/fr)^D12^D16a r Lj t£>5<DT-, 7 
•v^(HSSA12~A16tt r L j $f*^t5, ? It, 7>yfy<;^tfA5i:, *d 
•y*CL2 StfSlc^D-y^nCL2 tz£-?X. 1 «y ^IIM&A 11~ A 16 

J*C s eeifft 5 0 0 60'J-b'y hffl^Rtf r Hj tz & o T > &7'^o^^>r-y^- 
Tal~Ta6#*-> LT. *8*?&M C 11^ C 16C«\ j e<&i*itt«M«>*(fc£#8: < 
& <&S. re|B#(C x 7tD^7^ 'Vf T3 > LTs ^$'§1C 
sl(C, i£«£5 0 0 3 (IftVs ) fcia*5 0 0 4 (GNDM) iKDf&iiLgHZ i 

Qs= Csl Vs ' ( i . l ) 

fcC, i)t ^ MIfR*5 TLj C%ot7tD^^-f >yf Tal-Ta6, T3 # 
^•7i:^:5o fit, 5 0 0 7O-b>y hi^S# r h j & U % -fe «v h 

m^somtyisui r Hj ^ •y^-(niasBii~Bi6<7)^^b^;i, thj x« 

hcoslJIJgtz J:o-c> T±a 7X<( >v ^ Tbl- Tb6&fflffl$ ft £ 0 

c ii^m^mc si ft £ 0 fit, «^^acsi(c^>fft^n^ 

-A\ "5 >y ^-[q]£&B12~ B 16(c:*t/fo-f &7*:J- o -v^Tb2~Tb6 
&!K C12~C 1612, JS^-SffiCslCJ«jMl<*ftfc^o 
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caifc»«*n*««*Qs' . **Mcnt:ir**ti*M*jQir 

Qs' = Csl Vout ( 1 • 2 ) 

Qll' = Cll (Vout- VO) (1-3) 

fcftt), Qs=Qs' +Qir (1 • 1) (i . 3) ^ % 
Csl Vs= Csl Vout+ Cll (Vout-VO) 

Vout= (CslVs+CllVO) / (Csl+Cll) 

W.hifi^cttt, roooOO lj Cf^^AWhfcfcjow 
T:<fc5#. ;Ji4-l|lliCi:t4 £ , 

Vout= (CslVs+VllSDiCi) / (Csl+ZDiCi) ( l .4) 

fcfc*. **S, i = H.12.13.14,:5,16-C*ft. Ditt, 5*i?*;m*Dll~ 

D16©mu^C»i6Lt r Hj u^u* rij fc U r Lj u ^ 

*C i7 5lt J:fi«*OD/A«HSOD/A3>^-^^ fl! ,-0 )€ q: 
*©SllJtt, it (1 • 4) C*i^, &ftlZTi;fi;im*}Dn~~Dl6<D&$g[ 

tzo MA.lt, H|7 5«z*^t, ^*;uA^f» r 3 2j (2j£&T rioooo 
Oj ) ©^(DT^D^m;^ ri;^;uAM r 3 ^ ( 2 M&z- r 0 1 1 1 
1 lj ) ©t^Hfa^T^ot^S, *©H6tt,'I±ttOi; v MC*J 

l6tft*j|gIC16©«|it, TffiK-y h©*»MCll-C15©*lltt©ft 

It£, (Diti*. 3 2:31 & oT H&U**, t?* 3. 
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£>&o kmc *&mmo>&.m*s mmmtcommffi^^ < & »> ^-r^ 0 zcotzfr. 

O o 

(2) mj£<7>iii:ttk:)&:s*-e(3i«iai3{»*<p*»s«^ 

/ate ear s«f?f«3*j(t*is?^i»"r u yonsis <t vz<D%]m&. mi 6 

A&tf|3]7 6 B (w^£ft£o 

137 6B(Z*5^T, f S lj tt«*M»ftS*U r Hl, H2j li^fillf 
a, 2 #g<7)^Sij®S:* #ita#ij 6 0 1 2 , 6 0 1 4liT FT^^^-f -y 
^>^^^^^L, 6 0 2 2, 6 0 2 4lir«S-b^*^L. 

r c30j ttti^sicMnsi fi^«s i <7>i?fK??s) 

EI 7 6 Bc7)*{B!j{csa*gO r_j , r + J tt< if B t;i,6 0 2 2, 6 0 2 4 
&bifcmm-r S: i:$^LT^So &:Jb\ $i^-fe;U6 0 2 2 , 6 0 2 4Ji;tt{c 

1*17 6 AtCTfxTct -5 1^. tM'^SWIP^T 1 JC;fc^T. i&fia-tr;i/6 0 2 2 T 
<JRl"*;H8{iiB 1 ) £31^ 113 T 2 i£^-tr;i.6 0 

2 4Tls|D< (lu^mstB 2 ) fc^-T^o CCDig^, I^U r ; ij 

&*Ste#J54teLT^5fc«K lU^fliB 1 £ B 2 It Jl V 51 1 g f <fc 

So 
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*ruft-s;*ttPV2i:«»LT*Jttt, a* r R2j tstnc, ir* 
m 5?i © 12 fir # n & it z n s 0 

ftifi C 4 fig f €» «fifltt5Ci:c* 5e 

*«««*®*n*no«ii-ttaa«ft«*a>ftjBto«iz«it6n. ansa 

tt£ttft®ftM«ft<K>|ftfttt*, T4 . W (!) ac*tB*«ftLTl>5C 

m < i > 

Co j -d C j > 2(i<j) (Coi+dCi) (for all j) 
C i : i #£3<£>^&^M 

coi : i &u(D&m&m<Dmtm 
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dCi : i#it}<D > £m®m<D&c>-D$ 

C j : j &H(D&&&m 

C o j : j £.y <D&te®!&<D3SLitfe 

dCj : j &&<D'£m'&m<D&c>^>Z 

2(i<j) : j J; t) l>f ^X<D i (coi^T<Di|Sg*n 

for all j : t^t<Oj Co^tfi)ci:t2> 

«tf 60 fcoTfc* j M <E> fit (i> l#B*><b (j 

- i ) mm z T- (d±t (D'&m.cD'&mmcD&m & *)&-r*2< * Ltzt^x, 

**Wt:*l^T, iMSCX* -v^li. h7>^7^ (TFT;Thin F 

ilm Transistor) £ffl ^TM £ titz T± □ -yftit), 

xt&mmz&ts z. tizx bm&ztix&t). 

mStl^+v y^z&i&T2>mmh^>i/X# (TFT) £: , SffSd^Jft?? 

m t <is "«M<7)Ste.h c mm. $ n x «t u 0 

* (tft) t^;»^T#i;*^tiT^So D/A£m&<D^.ftzmm& 
ffizm^xmmx'Z. 3>/^n-jj^ *oisi3fi#£8-e*>*. 

*#6iWfc:«iD/A*lft«»roifl[i?|-tiifett, -hffiD/A*8«S&, Ksd<£>&*-r- 
•y 7*l:i OrtSdl TSC i:^^tJ[i:-rSo 
(7r-y71) 

C o i , d C i (for all i) $^T5o 
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J = 2 ttS, 
( X r >y y 3 ) 

(7x774) 

*D/A**»©»rt*ttft:j:n«, §lO«^|dCi (for all i) al 
1 i) *«H©«fc:««r*fc», ^ORftLftMrtc^iM^tt^ 

i«B6o»M««cMt*:UJ;!,, *a*>ft«ft»ttftc:M«n 
m iz m Jh qrtg & is it #jif* $ * * . 

*e»hC*|;TH«#»(|p 4 h4^^f^ ft JUS U lEttMiOIII 

1(2)4 

{Vc Cs-rVo (Coj-dcj)} (Vc CstVodtuj, (CoHdCi))h „ 
(CsT(Coj-dcj)} {Cs+X (i <i, (Coi+dCi) ) > " Vth (foral,,) 
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C s : t££H#jft4>ftj|HK 

coi : i &m<D'&m®ak<Dmiffi 

dCi : i ftt\<0%iVH i <&m.(D\3.e>^>% 
C o j : j #EI©£&^m<Z>Si£at{i& 
dCj : j #M<7)'&m'^Mc7)«^o^ 

2 (i<j) : j «t 0 'l^^t^TCi Co^TW 
for all j : -T^-CO j (z-dot oJcil-r ^> 

«U«^« (Vth) ib'J^Oo «0>^.ez % D/A£«*S©iii/j£»£««fc L 
Coi, d C i (for all i) 

j = 2 ^-rso 

±iiGS§ (2) jZ&k&Af.T S*»«fJj^£ Ls E£ w. L&*»o£*l£<r<i C o j ££g 
(^r«v74) 
(^f'v75) 
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-§ o 

<I=1.2.~.n> ft7**D*W/7Vout C**r«D/A<:»»K:*j^T. 
»M7-*-d vout t) m-Tifci^fiitti;, 

»«**««Cxi©~*©ti*t:«|||E*n*«ttV8l©tBi©**Blii: % 
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xxDristMa^Di titter *«ria**^«cxi<ofib»©a«tt, mad* 
»a!if!ia»K:«tt*nT, iu^3^m?fiitcxi(c. *n&-r smravxi*: v sit * 

fcftWlz cfctUS, ^v^^Kfcl^Dl ~Dn C^LT, Cxi— Cxn# 

MfttfetlT^*. *»*«Cxl~Cxn© 1g<4 Vsl#^ij££ ti S . 
*«&«Cxl-Cxn<Z>«s;**>|g«i;:yu t£tt V xl ~ V xnfc S (, f^©S14 £ {ft 

^>-*;M,l^Dl ~Dn ft fct\ *«l^»Cxl-Cxn<?5«i^jflDffi«(z 

tt> ItttVxl-Vxn^&^tu «{4Vslt©IMt«toTWI^H5 0 
fy*;H3fDl -Dn #7t-7T-&ftfcf, Cxi- Cxn©f6;5<Bffi«(z 

«^#3f«i*n&Oo l¥L<fct. ^^^SCxl~Cxnc7)ffe^(^^|fi^^ i o^^. 

<fc£vWi, t*J * *i D 1 -Dn ^^7^^$!;, £86^ & Cxi- CxncDffe 

W±©<i:-5iz, f^^Wg^Dl ~Dn <Z);t > • ^j-^tzioT, ^8t&itCxl 
- Cxnlzgflf 2ft S^ffi Lf^of^ =r "J * 5 D 1 ~Dntf>*> 

• *7tz <fc -?X&£tiZTi?*)i,Xfjm£, ~r+u V&tit&ttBTZXo fz, 
SteVxl-VxnAJ:t>-/!rr^(7)^{a^g5^It-ti{S, D / A &mZ'ri o Z. t i*X # -So 
ffi££ftfc«fftfcfcs D/A£ttS^Mj®»T?*oT*#SfcM»r*Cfc#T£ 

* £ b;j iz s d / a ^ m as & , 
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T^o ^iti^Vout 

Vout= (2 Cxi (DiVxi + Vsl (1-Di) ) + CsVs2) / (2Cxi+Cs) 
[Ditt, ^v^^fg^Di i £ U ^ 7 ©i:^0tt5o ] 

^^gJW-Ctt, ^*;W.**JD1 ~Dn Cxl~ Cxn<DM 

iti^gfii^iCtt, S> * >HS D 1 -Dn . *?tzfrfrt> Y) & < , 

2 Qi = 2 Cxi (Di (Vxi- Vsl) ) 
u^/KOi:** rij t l % r Lj r 0j Lfc 

Qs =Cs (Vs2-Vsl) 

2 Qi' =2 Cxi (Vout- Vsl) 
Qs' = Cs (Vout- Vsl) 

2 Qi-f- Qs= 2 Qi' +Qs' 
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tz *» 6 . 

SCxi (Di (Vxi-Vsl) ) +Cs (Vs2-Vsl) 
= ZCxi (Vout-Vsl) + Cs (Vout-Vsl) 
i: & 0 , lix$ L X . 

Vout 

= (2 Cxi (DiVxi + Vsl ( 1 - Di) ) +CsVs2) / (ZCxi+Cs) 

■=> T , 8r^©*5D/A*8lWtt*f9SCi:*«-e*4 0 
"#i^'£&&MCxi<Dm#<^tt^ 

^&&^*:Cxi^ft!i^^f5£Hy^ 

Mffi^m^MCxi^ffe^^^tetHtjia^mjillRiei^^^P^^^j^^tx-Sm 1 (D 
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ftfc n - 1 f|s|<73j£fu t > 



o 



CCDJ;-5(c, M»C*ftit*tttt 1 tOtHllRKlcfttttnU!, ft ft 
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Cxi K 2 M^ffi tz L igffi SSitSCt^f 
fit, «Btt©»5D/A*»j»*»SCtA«-CSS. 

(i=l,2,-,n) ^rT^-D ym^Vout IZ % D / A £«j»lc*jUT s 

HuHe^^^^fg-^D i CD t'>v htfrt3J&fcT, MgB nfl8<D£&£?M CxicT)^ 

«>(w, mmmm(Dm®.vxi&m<,^ e>ns 0 LttfoT, ^ n^ticDm^vxitz^ 
^-rs^m^MCxic^^is^cD^^fa^ct ot, ^^vxioffi^isis-r 

^. *LT, »Bi4*^-TSD/A*«|»*^sc:i:2yc#*o 

*#enjJ(cG&&D/A£m£i£fc2: % ntfy F ( nfctSSSgO <OT*J9frWD\ 
(i=l,2,-,n) P ^m^Vout tc^lfc-T &D/Ag!&;S&(z;fc^T, 

* ><D titer V * fr{g*fDi ©ty h«j(:M>t5nS5!gc7)f{4Vi 
TnflA|<D£{fc^gCxi^^ft^ft{3'£|&^#£g|gTS£ £*>{C, ;* "7 c^mfie^ 
y^MS^Di lzMfoLTmfc : £&®mCxiizWffi£n%%mw.ffiZ £ <y htfjtz 

HuHL^&^fcr ££"It LT& 4*?*?Sftc^}Ati LT7t D ^ttJ^ Vout £#ti£-t 5, 

«r£, *#e^(3{££D/A£&;tfi£tt. 

filjie^mSMCxiO^SfiS*s^ltffli:S-?&:SJti^iz % auie^ttVi 
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ft««iftCxi: 0*ft«#K#ttCxiO 
Vxi' = ( CxiO /Cxi' ) x VxiO 

35.it ffli:S«:SJ»^tctt % 

Vxr = (CxiO /Cxi") x ( 2 Cxi- +Cs)/(2CxiO + Cs) x 
VxiO 

W £ .1: If £ tz Sb (C. £ gatflttf £ # L % 

(i=l,2,-,n) 57tD^^Vout *=-*»r*D/A*»*ttt*si^T, 

* a # l t & s ««« t u t 7- d ^ai * vout « a* r 5 . 
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axe, mftmmcDM&vxitfm^'htiZo l**^t, *ti?ti<Dmtt.vxuzH 
fit, mtnziiTZD/A&wi&asmtKZe 

m iz m z m&si * )\,m &toiz * <^t , $ * c xi x a m tamm®®. 

m- (D&m ALizy&xiztizz tmtt. 
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*tti:H-e«j«Trijf t -j; t j c4tW([tti< 

-©watt*. w «M 4B¥S i ;£iltWftos|( ,^ itJi ^ 

<««) #<£t* 5 . mmxsmr, »^m<tm*t: 

mie*s<« a t a js # n x * j; i lo 
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J: ») * A# < T * J; 

T & cfc (^o 

igfcgj/x ten?®? tz *t j$ £ -a- x . 7>)fr — *j a>m& £ Sfc £ -e- s & go t- 

£>£o x£jl£*8R testes ^ U <v *^H5rjS^f4, Ut>Xflzm>7 ox h-^ ± 
^ti^Sfc^F-y-^^^T^So ift lift ©M+Jtt&lEK 1ft fcts 7iJ^-f>f^D^|- 
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a *j m * , «M««iiiosi3:>t. no«^c rijft-j; lTJ , <ctC j.„ 
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SB 1 co y 1; - /Bitted £ % 

MSI 1 co^u ^^-x^m^^^li^-^^m^co^ 2<D?ri)n>-vmmffi. 
m i 3d 1 4b* cfc V m 2 CD t- > J ^ * - y ffl ^ (ft m 05 1 x r n a> £ ^ ^ ^ , - ft g B <g ^- ,g 

$ 1 co 7 >; ^ ^ - itHttiLlSt £ » 

fz&iz. &m^&&izmu- btirzm 1 co* * y rt. 
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I:f^ntillh7>y^ (TFT) *ffl^T«fi)tT#So 
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* ft m iz m s m n ^ =g is* « . . t & m e& / < * ; i m « *r £ > « ^ -t m ^ £ n s „ 

So 



E3 1&, **W©D/Ag6»»WSSf»(7)«ftJEflfy*^^-KlT«) !3|2(1. |WI 1 

jj&ftZTfr-rm-ziib (*i6ti, ^sioj^Aaj^^tg-^^oD/A^fii^^fir 

6Jc#ri£^WT3fc&co[^T-& «9 , 0?I7<1. *&M<7)D/A£&jHf£m^r#.S 
^^^i^(Ol4<*^^bJc^J^>j<-rrsf|T-*> »3s 1*18 A&tfR?]8 B<1. fed 7 <Z> r# & £ 7* 
^I^^VO, VC, VC0M(Z>4U5<Z>M{fc£>*riaT*!K 1*19(1, (*| 7 0!>**&&7j*« 
KO»f1^-ffil*SlR8-r*fc«)©lFflT-»»), 01011, E3 7 0D?«^^;^^|g(Dtt, 

ftv>ik<Dm*mm-t%tztb<Dm-z$>*)^ nut *«iW0)iftB$*«B0)«ijoft 

ft*), m 1 4 A&tfl*] 1 4 B(l, ^a^>S«J/j3C©D/A^tti»©IRll*flttW-4-* 
£#>(7)D3T-£> Ell 5(1, ^M^>3M>j5EC©D/A*«l»(3DAm*«rtt©«*^ 

A**8o)iHiii^siKiwrsfc»a)ia-e**3, ch i 7 A&via 1 7 b&, mi 6 
iz7ji$tizmM&i*£.czmtii*7£KwizMW^ ztz#><Dmi?&*) . mi 8 11, 

9 (1, ^^WJTfceW^ns T F TiJ 1 LFM o S & & & 3*mv>&m.±.iz S 
to<7^i£#i2-tf)£u <DX*M£ ^ ^ < * tf) flft ® HI T £> »3 , 1*12011. *«IW 

<Dm2<DT.u*7i\t, =r*4 x(Dmmm-z:$> *) , (*i2iii. *^gH«-7j(5tiffl^ns 
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^W^WWBWif**), 12 211 =M!lWT«!ffl3*iSTFT*«fcIF 

«)»4«)*«i^»K:«*D/A3fc*|nIJ»*^ria-C*D, H2 7HL *&H;j<7>!fI 
4©*lt«»t:«*D/A3>y»-^Wtt*w-riB-C*!i, (53 3 Ott, *&ltfl<Z> 

3iBtt. fo&&^i&®cofctemm<Dmi : -%i&w-r2>mT'$>t), m3 2Asm^m 

3 2 Bll *4©*li»»fc*fct*«*S*a V f|( ft O -B ^ tt€iilHt . ft|S| ^ 

*w©»5*jg»»t»*D/A**iHi»*iii-i-ia-e*e), M13511 ^^0^© 

*6^«smS6tc«i5D/A*«||3K*^rSll?*») % BJ 3 6 H EH 3 5 Jc ;js f D 
«W«*7*lfc««K:»4D/A*«||attftvrHT*e), i3 8li, 3ft7«* 

nmBmizm2>D/A'&m®B&*n-rmT-$>>). m4 2 A&vm4 2 bh 
b>i©^i lnmBmizmzmg&yf^mamMx&mTm'z&t), w4 3a&v 
m4 3Btt. *«iis®ff 1 2 *Ji»»«z«*«[»aifl%«B(oe»*iiift*-rB-e 

busbh «i 2mmmmcDm®*te(D£nmz7r^m-(:$>*) s sue ah 
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6 Bmi*7'V7v-i;izif.om^m<DSzGL£<tZ7K?m-c$>*), 146 est** 

7 , )^* — VfjfeCD®m(D-^<ZmWT2>tzisb<DmT'$>K). 1X14 7 AtkZfm4 7 
ft^-fiaT* 1*14 9 A&7jr^l4 9 BfcJU *$eBJ3^<I m&y i; ^ _ *j-fr&<T> 

{&<DM<Dttm*ssiw-rztci?><DmT'<ib ®5on ^4907^^-^/;^ 

(&AS&'igi&) 0«fiJt<7)-«*.^-ri2lT-*t), 05 211 05 1 0D*£A£^4SS 
ftiSt8T*0 4 1*15 3 11 K5 2(J!)Iii5 < kvrgf t-i?**rr 

5 3 <Dm®& <au7 1) * + - i, ten $ tz&xDzr *) + - ^je\K<ommm ft w-rm 

l*]5 5tl m 5 4 ©WttJsjLVT'i; — SJfcfcfi '-r 4«^e5»ft09* 
>l<TI*lT-£> S > 125 6*1 El 5 4 #:£ft lift -f £ «>CE> 7* 'J 

-s;ialtt«>-«l*7j%-#-B|-C* *). 05 711 Bl 5 1 ©«A^^«Rtz*5^ SK«g 

£L$£ftff ? ft^-fl*|T-£> 0. 1*15 8(1 in 5 4 ££^111 5 6 <D * -f * ^-'fflj 

iWM^ft*^^*s?t»<7)tyiJ%o^jft>j<t-|%iT-aot), r*i5 9ii *«qgottu^ 

[*lT-<fct)> HI 6 Oil IWI5 6<7>^H3i> J ^g(c*j(t-5i5lc®l&^^J&: e>7jc(cr 'J 

(DffiGS.<n-m*7F-rmx'& k> > i*i6 3ji ^iKi^^ifi-r-^ft^Re^o^^^R 
in 6 5(i in 6 3<nmm&&TjF7*)^* — i;%rio®&<»®ft*7y^mx$>*). 
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^0 7*'Jft-y|teVp c a, Vpcb$^M(;Sg^t5*it$j|ffl) 
^-rm-Z&l. !*]6 8tt, fn%^OSg.ift4b*ct^r>j^^-i;(7)3K^^-4:<Dv'7 

ttm<Dmfo^*ji>\]mR<D¥-mmT:$>K>, m7 nt. ®7 ocomm^^jimmk 

') >^^m^jiirm^^mmmm<D^^^m^mTmr$>^, W7 4ti, 
*z> sb * -t* /* > * * m L f . D / A <4fc p, tt ^ - T m T . ^ ^ ^ m 7 5 tt ^ 

& HI J £ H fflg T S tz &> <D 55 & <D B M 

( ^ m # gy -ft a d / a £ J* i§ £D % m m m ) 

Ell 4 Atc^-T«fc-5(Z, 20^^12 0 0 0, 2 1 0 0 Hi5.S12 00 
<0*«*ffi (mteVXWcO^^) QAi3,fcV£»2 1 0 0®lttj$ ( VC0|iJ<7> 
*«) QB«, ^ 1 4 A<Z>£{Hflfciei«<D£;fc»K QA=CA(VX-V0) , QB=C 
B (VC-VCOM) £fc£ 0 CAIi^g 2 0 0 0 <D'&mmH& *) , CBtegfi 

2 1 0 OtfT&MtfiT-fc^o 

S 1 4 BtZ^fct 2 0 0 0 £ 2 1 0 0 tZm&ttZt. VCt 

d^^. si 2 o o oosto (t&tiLvm<DW#nm qa' ^0:^^112 

1 0 0<Dg^ii<Sr (ttttVfflafflftttft) Q B • tt, » 1 4 B^fflijKieigcDi: 
QA* =CA (V-VO) , QB' =CB (V-VCOM) fcfc*. 
*g«ffif*tt*!fl: L&^fc«> % QA + QB= QA' + QB* tfeSAfSo c<Z)^^«t 
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*>, W*tEVt#»*fc, V= (CAVX+CBVC) / ( CA+ CB) fcfc*. c. 

'#M2 0 0 0®8£tt rcAj #A)jm *)im^®lz± -DTfcfcrntt, 
^tit:MLT7tD ^mm^ttflE (V) tfftfcfts^fcK&a, 

^iMBT-li, &M2 0 0 0 * r^^^gj <£ 12 ! o r^-ft^ 

It j i:i >9o 

*LT, VC<VXlC§S&£nTl>Si:#fcjL ^ * ;i AfjnmtJQlZ L # o T 
*»^«*i«iJlirs AHWj«rtt«±, Ell 5© (7) iz *T «fc -5 tc. At; 

( D / A £ «| gg (Z & < * 3 fi J . <D n «g 31 & ) 

<DH 1 5 ( (DWIti t o D / A«»IB« i: (j »«t 1*1 l 6i:^t 
rv^^A^* r 31j r 32j ^fc*<fcLfc«ri.*-C, HWj 

© m >j <o m. ft # % a- V & n i t j 

H17Att, 2jftft 6* ( C 1 0~C 1 5 *»^fcD/A 
S!«l«»©«*«fil£4/j«-riaT*So r C Sj tt«6Stt*^L, r S 

Wl ~SW6j Ii6t'^ l«0fi/^;u^*E7 h <7> r l j £ roj izfti&L 

tMIC 1 0~C 1 5<Dtt<Dm<Dmmtit*ti*ti* r ljt r 2j , r 4j f 
r 8j , ri 6j , r 3 2 j t-£>£#, -£P£tcii x r*| i 8<D rm$Mj izfcTZ 

m i 8fii, mmnm&z ro . ij , i£e>-o£cD§*ii£g&i+iiScD 

1 0 %i: Lx fro, C 1 0~C 1 5 Ko^Tli. ^MfiSfrif *-rs/j|tiJ OF. ( + ) 

iZ 1 0 %<DJS3l#*fc tt*J^ -15. §IC15l:ootlt 
'J>TS/;|n] (H (-) tffa) (z 1 0%Og&;£#^i;T^£fcffc5&UT^So Lfc 
#oT, ti^iC 1 0~C 1 5 <DJt^McD^|5*Hig{i x ri. i Jf T2. 2 j , 
i"4. 4j , »" 8 . 8j> r i 7. 6 j, T28. 8ji;^oTO?»o 

--T'x fy^bAAtU r 3 1j £A?JLfeig£\ 111 7 A<D£5 (C * -< 
•y^SWl ~SW5#*>, S W 60^^7 t), &<SrQ 1 ~Q 5 <DfeM (Hi 
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izm&frh, t&u ?>&mmHi »vj ^f^^n-So 

Jfct. mt'i^HftH, r^^^tLT r 32j $A ^ tu> 
mi 7A<;*<*ftffa«tfft (Ql+Q2+Q3+Q4+Q5)J:t,4, Ml 7 

Bc;^»»*«fiQ6©* Wl ,fc^ ^d^im* (v) 

*#TlT*Jfe<*ft*;fc«>, MA, H18©-FIICflitJ:^, (j) t 

(3. fi^Cl 1-C14^ftl (=34. 1) *»> % t»8ftC15(D 
£«tt(-2 8. 8) <o*?k r^ Mfi5cDdJMifcj ^ 

A^7ffi r 3 2 j (Z»J6LT, Bill 6 <D X *> f 5 C £ (c & § 0 
«±©«-Ctt % ««C15©*« (-) *fil;tf6oS#£c*^£,^ L 

(18 l HMffi) 
(a) *^mtf>ff*S0)ftS* 

±»©*Sfc*«fc:*-3s % *l«**©»»Ttt. D/A^© r mj!j<D 
o£>5. **t-y h ( j) J;^stTf5t»y b (i) ©t^tl:o^tB-*fl 
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oSSt^o«6o§^^i:, *<dwy (j) iz-D^xcDK, m<DZfaiz®&m 
lifted: 3 tz, fc^frUto^/t^©^^^-^^^ *=£flg© 

Witt* *'*&©ff*lHz*>a»5D/A£&8§2 0flD«fiK*^-rg|T*-5o C© 
D/AtjfeSS2 0©1t®lt SI 1 CO TfMiJ /j^ t~ cfc -5 (3 > f ^^iC 1 ~C 6 ©& 
Mlt© rgftgHSj C1:C2:C3:C4:C5:C6=1:2: 
4:8. 5 6:1 9. 0 2:4 2. 2 7 i:lTU5ckTf*5 0 

&*5. ID 1 K*j^T. #BQ«-^ 10-1 5liA2jig!^-£^L. #Jffi**£ 1 6 tt 

H2tt^K:«iMaLfciai 8tc«i6r*ia-e*«o tfl 2©T(Hf::. *^fli©ff$ns 

i:A>^5D/Afl«^2 OCo^t, *4t'yKj) (c^jc&-r * * * /t i> * © 
nm.mil. *©tr* h «fc *)TtiL<D £ «y h- (i) C^itStATO+t^y^CD 

B ^^«t^l- *^*S©ff$JB-ett, Xtimtfi f 3 i r 3 2j fcfcflsu 

©«e>^> #©#!!# £r©e«v hcoht^^tt*) . r m^<5DMiEj 

(b) kat^i£ 

spg-e. ttwT© (i) R<DMm&mir.-rz£r>iz > §ii*mlto<o 

Co j-dCj>I(i<j) (Coi+dCi) ( f or al 1 j ) • • • ( l ) 
C i : i$§<Z)ttd^I 

coi : i&mcD&m&mnmm 

d C i : i#Fl©^Bl?§sl©tt£-3# 
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Co j : j m®<D'Mm<gmmmm 

dCj : j ftlb\<D$:m'&m(D& £o# 
2(i<j) : j Jl K) >b$ l^T^XCD i iz^>\,\x (Dt&ftl 
for all j : -T^T© j {zo^TfiJtfe-TS 

cc-e. ttflr^*jfttt, r dCij ©w-ijaiiE ( + ) ?$>zizxl. rdc 

jj (-) t&oTl^^*^, 

****** (1) K*^tt*#lfc**©Ma>MJt 

if&@*6 ( j - i) »H*T©*T<os«®Mtt©^ <fc &*r**<tt* % 

tt»Offc:iWjJ:*n*. *iEiaa««>^«:ISI»*ft4nt-*«*«j<, ft 

HffJt) *6fftt^tt, Ah©*«tTfll* ffltftlttt, # >) i:sit*z 

«*ffl^)*^©^«ftj|f*:Wk:*-ri:, fid 4 o «t -5 (z ft * 0 

*r, r ftM$ftoffl:3fffi (Ci) (d 
ci) j £&&-rs Uf.ri oo) o ^a#n«tf6o* <dci> * 
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U (Xt->7120) , ^£ L&^-pfeig^liC o j S (7r<y71 

3 0) o Ctf>M£Kl,T«U tMH^jfllgtSfc^ ±jat© (1) 5$£$§A- 

7r-y712 0Ci}^t, (1) S^iLfcS^, j*SMSB (*±tt£* 
h) *>£¥<J£L Uf-y7140) „ *-5-C&l*n«, j 4 > * ■ > 

(^f^l 5 0), WT(SJ«(C, "T^TCD j to^T, Xf^71 2 
0,13 0, 14 O^^^ig-To 
(m2^«i^ai) 

*<£&fegJE (AV) #L£l>« (Vth) WT&£fcf«fc^i; LTaftSf-f 

13 1 IZifig *\Z&5t<frm*l&(DD/A£m&<Dliitl (V) tt. Ell 4 A, 

m 1 4 B £ffl^-t* D/A^lftig^^JitDfflTUiBjJ Lfc«fc ^ C 

m^s^^aiiS) } / (tMit^sioifu) ti^ns. 



(VcCs+Vo (Coj-dcj)} (Vc-CsiVo(I ti <n(CoildCi))K Wf , , f „ « 
{Cs+ (Co j-dcj) } " {Ci+Z ( K,i(CoUdCi)} >_Vth "■""N 

•••(2) 
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C s : fcS^fio^ffi 

coi : i -&i}(D£WLns<Dmzim 

dCi : i &R(D<£&®m.<Di£ 6 o g 
Co j : j| N CO^fil^ ^fttffi 
dCj : 

man 

2(i<j) : j X 0 /h£<,N-T^T<D i iCO^Ttf>8§:*n 
for all j : ^T<£> j i:o^Tb|it§ 
^UT, ^Sf-^iSfii: LTtt, fWl 6 {c^-r. **^*T2 0 0 -2 5 Ofc^ffT 
fi«etl>o 3(D^JM(i, 1*14 <DJ&£r£ rsJ$ -fifes o 
(m3'Jl<M^HI) 

(a) r4i^l^7f^^c7)«l^ 

il lC^tJ^^C, ^'^7^ M 0 0 0, <g)t 
ttl 2 0 0, TFTSffc 1 3 0 Oil. M® 1 4 0 0 ^ ttflSfti < » 

1 5 0 0 ^ fl^tS 1 6 0 0 t^f,&5o *H«fi©JBfflfett, TFTI 
m. 1 3 0 0 h£ffitt|s|H| 13 10 $if^Lt^5o 

TFT««i 3 0 0 hCtt, HI 2fc*rj:-5fc:, iliWi^Wnt, 
«D 1 - Dn fc, MjflUBTFTfc, ^ac^iKi&IuJSS 1 3 2 0 t, m^MKtttal 
SSI 3 3 0»^*itl^, fll, mi 3(c,T<f cfc-5(c, 4 0 0 (4, 

TFT -SIS 1 3 0 0 £*t*Ml 5 0 0 t <»mizmX2tlT . fc^ #M * 
^ 1 5 2 0, 1 5 2 2<4gEloIill5T'*So 
(b) @fftffilb{u]fft®*|j5£ 
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1517 (<7>;&flliJ) cc,r>;*ft£ £-5Jz, fB^MJtblBlIK 1 3 3 0 li, >7hu^^ 
^ 1 3 0 0 ^ ^'^4 0 0 ^ 7-yf5 0 0 i:, h(s]ft6 0 0 D/A 
£«Hu||&7 0 0 h^WDST-So 

i/7H/y^^ 3 0 0li, tttt'**;i,8 0 0 (C;fctt£>^ — (D 13?) (7)4; 
SCtntS^by^^ (310, 311)^^ hOA*/^* 
;WM^D 1 ~D 6 'J > yi-Sfc»cD-tt>^ij >^/^;i,x (SP1, SP 

2?i) ZlltfjT £o Cc^>-9->7-'; ( S P 1 , SP2^) li, ^ *v 4 

0 0Ci5lt4, S&ff^Oy* (CL1H) £&5o 

^'^4 0 0lt 111 7<Z)i£fflij^7r;-r«t 3C N P a y $ K > y \" — # £ JO i ^ t jJS 
Gfc£ft£ --H3 fdt-il5lS?iA 1 ~ A 6 fcfc* o y V (nCLl) £ £ jj& f £ tf) 
<D4 2 4 £.&mTZo -IKfaatSlnlBiA l t±, 3ooom-5'2 1 ) 2 

2 , 2 3 & 

v «y^5 0 0 -fefnj^tc, 9 a y t? Y 4 > /t- * ^T«tfi£^ ft£ -D#SritSIn] 
S&Bl~B6i:, (nCL2) $ «fcjtftr £ £ «><Z> ^ > m*- * 2 8 i: 

5, — B$S'd1t|n]gftB 1 te, 3oroOM-? 2 5, 2 6, 2 7 <E> U £ o 
:^)7'vf 5 0 0i:it ^SCcfc 0 ^ (LP) tfA^j^nSo 

V- hf'ilSS 6 0 0 1*2 At}±> h*y- h 3 0 - 3 5 *>> <~> & !) s MCIi N 

(CP) tfftI(:A^^h5o 
D/A£8l^7 0 Ofciu H9mo^Jii<7)ff$«gT-sJiB^Ufc^i£(z^^$g5rih^n-C 

nMM 0 S H>y^f (Ml, M2) £ & £ * >y ^E 1 li. ^m^S C 
1 £ U-tr * h tSii^^Oo *<D*> /*-7\&, >;-t y hl^ (R S) Ci") 

>v^f i tMic i £&&®WiCS£<Dmm/immzmw-rzt><D'z$> 

pMOS h7>y'7^P 1, nMOSh7>y^^M3, -f > A— <$? 4 0 Jifrfj 
T+n 2 ~F 6 t>mm<Dmf&*tiT2>o 

nMO S h v > *M4 ;fc«£tFM Sfr^^S^^yf 50li, Jj^^^ 
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BCStVtnt*i«t*%, (R S ) 

D/AM7 0 0 «iniWVO, VC, VCWItt**i**u 1^18 
AWBHBBCiiiti^Mc**. K8A0^Wt:^«^ VC > 
V0T-£>S, iot, Hi 5 o) U) ©.t^ttttH,,,^,,^^^ 

ft*, ft*, « ffi vo, VCttNMlSHzKCts 

-». VC<V0T-*t,. m 5<D {y) 

•noD/AMatft*. r RBIj> rRB2ja D/A3E)ftgsroaj ^ y< 

(c) ffi^ttSl&iaijftojtrft: 
ocas** i ****** ( Th) fct, atRmm (Ts) t% r 

(Tb) So 

t, nntscut, HMRS*» V r Hj Wft(OUt , h ^ fT 

t>t\2> 0 

ft*, HI Ot^l-j^t, D/A*»*fr-*JIIIIBI*Wttt 4-t 7 £:5iE&L 
MLfcHHlt^aSlg^uft^, Ai^-fOiBteiiB^nft^U-c/Kzttits 
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(d) nm.t t f Tom&ya-tz 

D/A£&?S£l«-r3T F T, MMM<D T F T *5 «t V D / A fc&SfcfctfT 

n sk <d * ft ti £ n m <d x m x- b j$ -r s . 

&*b\ D/Ag»«©*8£#ji (CS) tt N «**fl0t3D/Ag»«rt£fl5!)&tr 

£-f, |5f| 1 9 l:^t<t "5 fC3fc& 4 0 0 0 ±(Z/\' 7 7rl4 1 00 £i&<:>\ -?<7) 
M«v 7 rJl 4 1 0 0 ±(C T^E^ 7 t ^ ^ zr >f? 4 2 0 0 §)f^ts 0 

&'(Z. 1*1 2 0 lZ>]\-t X o K, 7 ; E;b7 r >; >jg 4 2 0 0 <D5:ffiHz U — V. 

^fcS^ U3>14 2 2 0 ZmtitTZo 
&(z. 12 n:*ti7i:^^,ii/'j3>i4 2 2 0 $/^-->^lt, 7* 

-f7>F«4 2 3 0, 4240, 4250 ZtetiLT So 7< 7> K fgi& 4 2 3 
0, 4 2 4 011 MO S h ^ > ¥ Z * (DtSZMmM ( , H U -f >) 

ftS^T'$>So ££s 7>f 7> 2 5 0I± S ^^^mro-fiSi: & S^T-$> 

So 

II 2 2 K^-TJ: oic, ^14 3 0 0 ZMtitL. 7^7> Ki^4 2 
5 0<D<5*(;: U > (P) :*>£fr fS.J£ia<tt--S>o 

&<c, 02 3(c>T<-Tot *>iz, ^- h*fe<£JiSi4 4 0 0 §ML, CD^~ Mft« 
Ilf:TaN14 500, 4510, 452 O^^bitSo TaNjg4 5 0 0, 
4510liMOS h^>i/X*<D¥- h tttLZteXfr K> , TaNf4 5 2 0IJg 
^SMcoMiii&SJiT-ifcSo Zcofc, T7>7i4 6 0 O^BSL, y-Ha 
N14 5 0 0 $;T^^tlT N t;P777-i' > "C 'J > ( P ) $ f * > £T L . 

nSCV-7f 4 2 3 1, h-UOf4 2 3 2 & Mt5o 

fttz, 1*12 4 (C^-r<t -5 tz, 7^^714 7 0 0 a, 4 7 0 0 b$I^L, V — 
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HaNf4510*77^LT, t^77^>^o> ( B ) &<*>n 

W2 5fc*T,fcSft:, 1B1^I84 8 0 0 WU *®jHe«M 
t3>^h*-^Lfc*, ITO*Al^ftiti«4 9 0 0 l 49 
1 0, 4 9 2 0, 4 9 3 0 *JKi«r». ft 2 5 T tt M** * *i* n 4*. Ta 

Ni4 5 0 0 ' 4 5 1 0, 4 5 2 0m t Sy^>l4 2 5 0t^>^n 

fEHEn^Fl^nt ^MCl^CG^ H*»®TFT (M10 
0, M 2 0 0 ) t$Jtifi©rD-fe^(c ct iD^ig-C^-So 

(ft4HJtJ£!tt) 

Btt, T*-t-* 77 h .j ^I Wb ;^^ 5 0 4 0 ^n o *«/t**5 0 
4 0« x H*m«i5 0 4 l^tWf&«j|| t 5i| ih5>i ;^ 5 0 4 2 
^51^8^5 0 4 3 ^ »fttt5 0 4 4ttn*5-7^*M 
B 0 4 5t©«t»I5 0 4 6#^nT&4. f It, »» W 5 0 4 0 
5 0 4 7, 5 0 4 8#*»ittlt&*w -^IftttB 0 4 8 ttt 
h 5 0 4 9«0Wnnt^ o S?i&@«S5 0 5 0(i. TF 

TS4R5 0 4 3 CB^?nt^5, 

BttleiaSOSOtt. H2 7C*Tj:*fc: % *««C«« D /At*H»5 1 
0 Oft^tr. D/A**E«5 1 0 Ott, 6 b 0>v*it * n,{B**T+ n 7* 

TFTS|S5 0 4 3 ±©[5]|{S(j > **«»^o * *i= «fc »> JBB**iifc # 
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• j > u d > *>» e> eJt s o 

l»9 2 7 £&^T, 6 *(DTis#)l,%m5 0 1 0 <7>^ ft^ftd (ix 7^*;HgF} 
Dll~D16#A:/j£ftSo 7=-"^^;u{gfS l Dll~D16(2. ?D.yKL Ul/liil 
*D 7^nCL 1 K/£i;T7 .y^ift A ll~A16f3{*#£ftS 0 ^ <y ^ryliift A 11 
~A16fct, |23 7 4 lz ,i< -T <£> t m U T & -5 0 

y7hUi;xf 5 0 2 0IJ, ^^a^^^^fi^i^CD^|Stz^J5&t-Sm<DU^ 
3* 5 0 2 1, 5022, L, ^*l^;H#, O -y ^ C L 1 t LTO)^> 

M — * 50 1 2i:J:oTJxll, £Zfe* n 7^nCL 1 #££i!c£ft£ 0 

frus?**5021, 5022. -W^iiftil:^Lt7 * a 11- A 

16^i5^e>tLTl^o ^ *^Pll»All~A16*Z«?9*««»**i*fc % ±T<Z><|?^ 
li-^Ftw^|3(7)7 .y^m»iBll-B16(C^^ft5 0 ^D y KL2 
P«y^nCL2#7 >y ^J?i]4tt B 11~ B 16tc A>^ £ ft 
5 'y^^;i/^id»5 0 3 0 (zli, *uv'7CL2t *f^;MLP# 
XtjgtiZo 3 -y^y\*;u^ L P ©fg-^ U ^;wi, -f > M — 47 5 0 1 4 (zi oTM 
/x&* d >y * n C L 2 ft So 

f^l^cDv <y^iniSSBll-B16^0^*s^^fts^, ~ Ofg^lcft o T D / A & 
moMtffirfrftSo :©IIrH;, §U^^f 5 0 2 1, 5 0 2 2, -tf>-?ft 

^ntc^^-r^^ ^ieds&aii~ai6k, ft<DmH*m&\)jTzz t&r- & 

^ <y-9 L (n]SSBll~B16la, ^ -y^-lnlWiAll- A16i: fnjfiltrfc SCOT'P L 

7 'y^Iu]j?SBll-B16(zfS^^n^M-^«. D / A 5 1 0 OlZAJiZ 
tlZo D/A^«IIh]SS5 lOOIt ^m^agC5 1 0 1 fc^tfo £tt$&8l!5 1 

0 112, 7 -v *-&]MS B 11~ B 16C- 2 thtzm^lZifc C T , S«<*ftsmi8*#« 

®2 6li, D/A^m(5]|?ft5 1 0 0 ,y,ir 0f*5. D/A£:&|n]g&5 

1 0 012, £&^MCxll ~Cxl6 L, ^n^fttz^^fts^tf^;; * 

^fa^Dii-DiefzrtiUT^tD-sct-e, nm-rz-r+u ^stuvout ^m^sii 

^5 1 0 2©,U^^ f 5 1 0 2a*»^SfDitJ-a--5J:otc^oTi^o ^Ift^.fcC 
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xll ~Cxl6 El 2 7C.**r*Jft*«ft5 l 0 lOtBJtftt, 

1 1 50-o kWttl!ll 5 ! 19^W^ nt „ o tj|a<ili> 5 
110-5 1 1 SCttVxll -Vxl6 AltttElSll 9 

CttVco. *«ffi#*»**lTl** 0 Lf:^ Tl ** M C«11 -Cxl6 *>* 
mCtt * VX11 ^ VX16 ®-^Vc« ^t fi | UoTi 

xm«icxii ~cxi6 t^mmmms 1 i o~ 5 ii 5i:tt T 

»*T.ll -Tal6 CJ ;, T , M«C«i* MSi k ^ m 
«DT*o*:W**Tbll ^ Tbl6 ** >t - ft ^ titter -Cxl6 O 

£8l??*Cxll -Cxl6 CD&gMfcfc, 

Cxll =Cxl2 =Cxl3 =Cxl4 = Cxl5 = Cxl6 
t4,t ^' Vx ^l ~Vxl6 OSfilt Vcob ^:tL T< 

Vxll : Vxl2 : Vxl3 : Vxl4 : Vxl5 : VxJ6 =1:2:4:8:16:32 
£*c-*TH*. r«e*>%, fiffc2otfJtRW*«:LTU*. 

A*«»ztt. A.NDy-K 5 1 2 0-5 1 2 5*6omA CikoT T 
^-□^^ Y v^Tall -Tal6 fctftjaPi* *i £ 0 

Ttny^^Tbii -Tbie tt% ***n»Bii^Bi6c«**n fcM 

®£«Hff9t*ft'<*;*ij>||5 1 1 6CA**hfctt;u XX Ptoi M| . 
AoTJWfll^ns. Aflcffjiztt. -f >,t-* 5 ! 30 . 5 j 35^^ _ >y 

^®»Bl!-B16«Z«»*iifc»^S(EU AND tf— V 5 140-51 4 5 
*6©ffi*CfcoT, T*-o*a* **Tbll -TM6 

ntn*. tf)«BI5 1 0 2 fc*«S* E * 5 ! 1 stoiHCtt T^-d 

nY ' VfTs 5 1 1 8<Ztt, V»0« tt *.* 
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&£nx^2>o Ti-U 7X4 >vf Ts £ x Vcom £ Vxs £ (DMfcZi 

fS5 1 00 £Mffi^3£1IUc jgffl Ltz £ A>f T X HB" £ Hp^f & C £t> i ~Z: 

£ 4, 

3t^£:Csll;£, T'^D^i'u/^Tcll ~Tcl6 §r^LTs ^m^MCxll 
~Cxl6 CD? n^eti £ifi&llz ti& 0 Ti-D7X4 <y^Tcll — Tcl6 te. 
fc^-Wi^SE^ 5 1 1 7 lzA>b^ns^ifVM-;i,x c P(z<t oTS'J^^tx-So 

D/A^I&lnJift 5 1 0 Qlt, ±&<D£5lzmf$,$tiX}5K>. WF-f©D/A^ 

mjjmzn^xmn-t s 0 

ftiVi£i,x. =? <y?-[ED?8Bll~B16(C N =r is 9 )Hm r^D 11- D 16CD(i##{»M 

^X-f 7f Tall ~Tal6 XteTbll ~Tbl6 <ZH> "T ftfr — £ >(z & § 0 
tkftjlztt. 5F r :>-*;uM* r J-Dll--D16<z>fi^# rn j ©i: T^D^x-f>y 
-7-Tall ~Tal6 #*>tz&3 0 f LT, '&&miRM1& 5 1 1 0~5 1 1 5tf>iE 
tfzVxll ~Vxl6 £. #tem.tiL&i& 5 1 1 9 cTT^itzVcom tOMiCiot, 
^ftl^MCxll ~Cxl6 (:t/^I«$n?.o ^ti^tKD^Lffi £ Q i ttSi:, 

Qi =Cxi (Vxi-Vcom) (2-1) 
£fc&o &*5, i = 11 , 12, 13, 14, 15, 16 T*&£o 

<fc£oli, ^^*;Wm*?D11~D16<dM^# r l j <D££fzli, Ti-ntrxj 
^^•Tbll ~Tbl6 tft>C^5o COiiSx ^ifc^MCxll ~Cxl6 (i. ffifig 

Qi= 0 ( 2 • 2 ) 

T-fc&o (2 • 1) ith (2 • 2) iS£:£3gj%UT. 

2Qi = ZCxi (Di (Vxi-Vcom) ) (2-3) 
£K2>o &.*>\ Dili, ^#;i{i^Dll~D16<£§^U^M3*tJ&LT r Hj 
u^;KDi:#S rij ^ tlj i/^;K^t#$: r 0j £ ^cox-fa %><> 
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*Jfc**Kli5 1 1 8®ttffiVxsfcftMtte«5 1 1 gomteVcom t©«fft 

Qs =Csl (Vxs-Vcoia) (2 . 4) 

£ ft S o 

Xtzs 5 l l 6i:A*^5^i« r Lj ^^t. t>*o* 

*-f **Tall -Tal6 , Tbll -Tbl6 . Ts f^ T , 

1 1 7C^^CP^^T ( -r + uvm **Tcll ~t 
cl6 ^^->l:&So 

^ t5t ^ *»*«cni ~cxie *>*ti*ti£Mmnmcnit#m*mm 

£*iS 0 c<Di:£(z, ftft««Cxll ~Cxl6 2 Qr 

2Qi' = 2 Cxi ( Vout- Vcom) (2-5) 
Qs' =Csl (Vout-Vcom) (2-6) 
fcftSo ft*, i*=11.12.13,14,15,16-C*0 % Vout HU W^gS«5 1 0 2 *>« 

2Qi + Qs=SQi' + Qs' 

(2 • 3) - (2 • 6) it«t »K 
2 Cxi (Di (Vxi-Vcom) ) +Csl (Vxs-Vcom) 
= 2 Cxi (Vout-Vcom) + Usl (Vout-Vcom) 
<bfttK Cix^^^LT, 
Vout 

= (2 Cxi (DiVxi+ ( 1 - Di) Vcom) +CslVxs) / (2Cxi+Csl) 

(2-7) 

t ft £o 

ft*, i = ll, 12,13,14, 15,16-C**. *fc, Dili. ^ ; W I^D 11- D 1609 
*«u^c»«lt r Hj u^fcss rij £ U r Lj 



40 

02 9li, ±SBD/A£«t[nl#5 l 0 0©D/A=J >M-*fttt£^r|2lTfc 
fc*>\ Ctf>D/A£&|Hljft 5 1 0 OTte, &&^l|iCxi(±£T^U < 1.0 pF 
T-£>>K ^^^fi}.Cslli2.0 pFt-$,5o ^«I^KiB^5 110-511 5 (D'&W. 
Vxll ,Vxl2 ,Vxl3 ,Vxl4 ,Vxl5 ,Vxl6 0.5, 1.0, 2.0, 4.0, 8.0, 16. 

o vt. '£it2(DQttmwz*^i:^Zo 1 1 s^^^vxsti, 

4.0VT*5o rtiif&firlriSg 5 l 1 9 (DMk'f.V com it. GNDSfi/:£:&oT 

1*12 9 (Z^-TJ: o lz % 6 hf y h <Dt V # Jl XioiM £ 7± u V &t> £ (Dffllz ii. 

5££&*f!tf^#£>£z t^*»5o ^cDjiOfhi±, ^^□ym^vout &m< (2 

• 7) itC^Ot, &®<D (SCxi + Csl) (Di£tK =r V # )VAt>m.lZ frfrfr h 

mttmcDMmiztjLzcD-z:. d/a^&ipis&s 1 0 oi±m]tmft.*m-tz 0 

1*13 o«u ±fflD/A*»i!0K 5 1 0 0 *m\,^tzm%k%i7rsmm.<ommfj 

Ts £. MUmnUTs £:tt:<*>M4RJ8l?{JTs £:(£f?0tf)77 > + >^KTb A> 

is^ssp»gTs c*}^t, mmto ~ti <t>f£ic x ^^^hh^dii-diga^ 

^>7'}>y^;^SPl -SPn C^ot 7 «v5=-lHlSSAll~A16{c^^3i^n 

So 

7? rmmiTb iz&^x. mmtz x-i±. fs^;^cpijs r Lj £u 

oT7toy^-f >yf Tell ~Tcl6 ^t^l:^!), £m?=?MCxll ~Cxl6 £ 

mmmm.csi£&nm.tt)izwffi£tL2> 0 xiz. mmt3 x-it. 7<^^;mlp 
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1Z iot, 7 ^^lylSSAll-A16td(!5iiSnfe^^*S7 ^^|nJgSBll-Bl6{Z 

^ £ ft £ o 

B$£i|t4 T'tt, 'V^[5]SSBll~B16cD® ^t^m^'Jl/^X P htcj; oT. 7* 
*D**-f y^Tall -Tal6 , Tbll ~Tbl6 W^ns, *LT. ftftS 
SCxll ~Cxl6 T Hj ©ry^WI^t^tUOCIitfAiH 

£ft. r Lj Wxi;^^y(:^tst©(zii^*ssM^n^^ 0 

XXPii. ffe<OM;u^i;jtttLTttl«Fiai r Hj ttSi:^oThS 0 

So 

^LT. B3£ijt6 T? % ISA/^^CPCi^tf^f Cxll ~Cxl6 
^§iCsl£#*S£r£ftT. *ij«? 5 1 0 2 a*»c,»r^<J!)m*«EE*i8tt} ttirci 

ft So fCT-, ±iaD/A^^lE]SS5 1 0 0 £t%tf|gS&[a]g&5 0 5 0 (H27S 
VH2 8) T-fc. 13 lA^Vi!3 1 B lc * r J: S CfifcKft fffffen « . L 

<«, cKasteiKMna, u^^ssrt, jb>-3, i sij®rt(3ff*>ft. im*$ 

H3 1 Atcii. ^mil^SSi^5 110-511 5©mteVxll , Vxl2 , Vxl 
3 , Vxl4 , Vxl5 , Vxl6 5 1 1 8 (DM®. VxsO) 

mZtlX^Zo 1*13 1 BtZfci N *ft*ft©tt{fi^a#lfl&fttt#^*ftTl>S, 

ZVD/A$i&®ft5 lOOTIt ^tt«fiCxitt±-r«ft < 1.0 pFffef), 
£«&ftCsl(*2.0 pFT*S„ ftagltttieiig 5 l l 9(7>lt<iiVcom at. G 

*LT, (§13 1 AtC^f Sfe^tt^ff^ftSo &*>\ ifrftOISUIl 

« m m x & s cd x mm % r 0 
(35 4 nmmm<D 
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±CD/A*»rn|»5 10 01s, fttftMCxll -Cxl6 £±T l*J -®Sft« 

**\ 1213 2 Aid, «Jft«*Cxi' ^fclSi#gS§HSCxi (l.OpF) tMKZV, 

0-5 11 5Ctt, g5fll±(7)^^VxiO SiiLttttVxi' tf«fc*;HS a ft 
*>\ i = H,12,13 ) 14,15,16T'*>So if* U < fcfc, 
Vxi' = (Cxi/Cxi' ) xVxiO 

Cxll =1.0pF. Cxll ' = 0.9pF. Vxll =0.5Vf$»S^6, 

Vxll ' = (1.0/0.9) xO. 5 = 0. 5556 V 
£ft£o 

¥ ® # a§ It tfi i: 3- ft s m £ 7i< T o z <d m tz *>* i * x \± s 
Vxi" 

= (CxiO/Cxi" ) x (ZCxi" +Csl) / (ZCxiO+Csl) x Vxi 

Cxi = 1.0pF, Cxi" =0.9pF, SCxi" + Csl = 7.4pF. 2 Cxi+ Csl = 8.0pF. 
Vxll =0.5VT** 

Vxi" = (1.0/0.9) x (7. 4/8.O) x0.5n=0.5139 V 

M3 2 ASt>'®3 2 BO^r*iO«C*txT*, «M*ttfi!tt5 110-5 1 
1 5©«(jiVxi' StfVxi" &&±^m&.2tis d/A3>m-^«, i2 
Qlc^T *<D£±<Hi;*0>;&«»6ixs o ? it, '^«l^acxll -Cxl6 
«**«31 •» 0 <2{fiTft < fcfc, laatfiSiift t)^T^-D ^m^HH £ ?# 5 c 



o 
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«c*j, MttstTtt, gftMcxii -cxie #mmtm*i*m****. 
tz&s mm®mcsi&mti&£ntjL2>®&k^ aavxii ~v x i6 a^vxs^n^ 

*;t, ^©mx-i*. ^^sacxii -cxie (Dmtknmifi^isbftfriTK^ 

ftttVxll -Vxl6 fc^TSd^T, H8«ftD/A3>M-^tt4ft j; 
£tz. ±I5lg«;(HjSS5 0 5 0(DJsi&m®i*. 1 SiSc: £; Xfi*g&iB®.r 1 

- £ ^ 4s +4 s r & g tz to e> r 5* * # &> 0 

gjftsacxii -cxie <o-tso>m&*. xmrnmrns 1 

T-tt. ^*;Mi^Dll-~D16# r Lj cOi:^(C^m??aCxn ~Cxl 

Ztie>Z%l&Lfc£Bm£ LT<DD/A&m®S&5 2 0 0 £EI3 3iC^"To D 
/A«[u]j?g5 2 0 OIZX^X, £flfe?S§Cxll -Cxl6 <7>-7j <DmM1*. ttil 
«(fie5«5 1 1 9 <Ottfc>0{C£!teSm&i£5 1 l 8tfiEftis$nT^-6o £ 
mSMCxll ~Cxl6 cDffe^cDM*g(i % T^O ^*>f y^Tbll -Tbl6 £t>L 
TXJftlfi*K«5 1 18C»«*ftt^4. C*UU*Mi N H2 6tjStD/A« 
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Ctf>D/A£&H]S8 5 2 0 OlZXtllt* ^>'*;Wi^Dll~D16# r Lj 
7) (DtZlztt, gjftSSCxll -Cxl6 fc*<ftVxs#ttfc*ns#, 

i"Hj (*>) ^t^tctt, ^IfttSf^Cxll -Cxl6 fctiU ttffiVxll -Vxl6 

1 O O ^InJ^T^S^-eaJiHfl^^BS-rSo 
(i5'^I) 

^i3 4(z. **na©*5*ifc^»t:««D/A*aiiaj»5 3 o o**-r. 

C<7)D/A^^lnl^5 3 0 0lt 09 2 7JC^-r*a.3l^*Kffl©ffi»|nI»5 0 5 
OCfci^T, D/A«ft0B5 1 0 0©ftt>tJfcffl.^6n4. ^<£> £ tf>r*H& 
*M<z>tttt*tt<*. » 4 nft-cftft. ft4XJtttSfcHc« 

6 t5«-*-D/Ajfc*IPItt5 1 Q 0-efcJU ^rib 2 ©tpjfcftfll * * Vxl 

i ~vxi6 zm%iT2>tzsbiz&mmtRmi&5 1 1 0-5 1 1 smenTiMt. 

CfttCtf LT, S3 4fcw-*-D/A*fc®K5 3 0 0 Tfc±. 5 3 1 0 

4:<6*fftEtt5 3 1 2t0il:, ISffiRxll ~Rxl6 A*itW««j*iiT^S. 

5 3 i o iz&&uti£M<nm.fovxn&, i&^nEzms 3 1 2iziti&n 

iftmWVtVxlifiWmztiz. MJnRxll ~Rxl6 ft it 2 <B 

^Jtgfc?iJ£fc-r J; 0 tc L. «4<a3gttJ&AR(c;&tt-SflMttVxll ~Vxl6 co -5 *> 
Mi^^^tiLVxl6 fc, Mta(W<?J*{£VxH#1£L < J; o lz L, tH 4 (OntAJfi 

miz&tt z&i&w&iiLV xii i£mitLim<D&&.v xitfzfis < &s j;-5fc:-r-&c 

CftlzJ:^ #sfcMW&SST 4 ©fmjfc«i:*L^«(ftVxll ~Vxl6 
SJARxll -Rxl6 ^-^JmHih LT^tJm-rc t*ST"#S<, 

i fti<cffs«ttK«5 3 i o t&mmt&s 3 i 2 tm 
emdu &*iz&&<Dt&mzm9imffi-rzztiz& »k $4?ufifl$&£as5fgjK 
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0B3 5(z % **WO«6*JtJB»lz«* D /A* 1 maB5 4 0 0 **r 

■ 2 6C*rD/A*»|BI*5i0 0tt, ttftOttttVsll ~Vxl6 

l^^,fi« 5 116fe, H**)****!^ 1 1 0-~5 
1 1 cn*=»LT. ®3 5^tD/At» M B4 0 0 

Ttt, **®*I;t^fitB410-54i5 
1 0<D^«5ig«i@^5 4 2 0 t^litSo 

■3 59 8MM t.t, • •»*»*H«BU~B16«>«» Ht , ««*-, 
M^B»6 4 10~J4 15«»,, M XPI ~XP6 tSMSi , 
T7tD«^ fTa .l ~Tal6 ICA**ft 5 „ 7tD«^,„„, _ T 

al6 I*. **«czll ~Cx!6 C»r*WM*lE«5 4 2 <>«,«*«>,,,,. 
£ J: -5 tc £ ft -t ^ £ 0 

»»*B»B11~.BI6«)«»|*. 5SSt,TH^tJ*»^ 
*XP1 ~XP6 t M »«„ r ^ n „ fTM] ^ Tb]6 CASJJi 



®3 ec, tidD/A^taiasss 4 ooMfl Lit( i milB(!)Msait 

fcPlflSW-fofflO'EMDSftS. «fflVxtt*«jg« B «5 4 2 0C8lJ«* ft 
Ot«/l*7Bl 54 1 0 ~ 5 4 1 5 cons ft i. 

XP1 ~XP« W**hrt>i»T. BrSEOf&fiiVxll -VX16 OavaiSft 
5. fU, ^S^AADll-DiecjSCT. 7 + □ -f * * Tall ~Tal 
6 #WttiH, J--Saatr,4i*n«:®teVxll ~Vxl6 S^KtgftCxll ~Cxl 
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6 iziitj&g tlXMffi ttWWig ti &o t± o 4 y Tbll ~Tbl6 

&mmrtii£. XMcomv&mnskCxu ~cxi6 izm^^tix. 

**ii8©»7^ifiJfc!Bfc:«SD/A£ttlo|tt5 5 0 OS^r. 
C<E>D/A&B*iaiS5 5 0 0 *. H 2 7 Iz fcT tt ft ©IBf&lElSS 5 0 5 
OlZfcUT, D/AgUfc|H!tf&5 1 0 0tf)ft;br> tffll^ns. *<3i: S<3D*M£ 

fiftCHU |aj — (DftfJ&it UT UB^fBRtS, 

XolZisX. m&<DTi-a 7tL' t JjWHL%mZt>(DX$>2>o [*i 3 7 (Z&^T, 3 O 
oaHftaiRK»5 5 10~551 2tf^ntU5. £8l2?f*Cx51 ~Cx56cD 

Cx51 : Cx52 : Cx53 : Cxf4 : Cx55 : Cx56 = 1:2:1:2:1:2 

m3 8 tc, m 7 mm)nmiz{&2>%m®mcx5i ~cx56Ait5»^^jicsicD^M 
mt. m&vxii ~vxi3 Rumi{LVxs(Dmzn\-f 0 gtrnftm Cx5ist^cx52, 

Cx53,£tf 0x54, 0x55^^0x56^^, ^ft^ft, ^H&Vxll , ftttVxl2 Xli 
Vxl3 ^^^^^{tt^^tlSo 

(318 Hits JM) 

-Di6ij«t^^>7-'J >^;i7 s VtoXMH&r Ltz'&. >*>7mtimz 
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So 

A:/j_Dll~D16*5,fclM*>7'ij >^7SP©XMT^*5C^ ftft/t 
A^^/U7XP©A^j-*Tf*5Ci:, T-&£o 

»«JWnTsi:r^>*>irjH|BTb©^ 6 i.fjto*iT*Ji^. 9** 
'iJUXL Ptl^/^M C P te x A:b88f?g#SSl UT * «fc 

*»*?«.Cxll ~Cxl6 avi5m«F»Csl-s©^«, *ScfcV* &fft& 
StCxll ~Cxl6 fc«»*ftfc*W©*««Csl^©«»*, ±T+*Mzfr3 

XP©^>^T*77>^>^t;aTb *Cfj-3 fc, £&??gCxll ~Cxl 
KT '^ *»'^*XPO*>*tt»T*«*«BIHITs 

«e*, ^^Ate^SJi, *ttVxll ~Vxl6 tf, ^<B£«»ftK«£ JioT, 

Jfcfc:, i40C, **W©J»9*Ji»*|z«« D /A*«liaB5 6 0 Otftt. 
^D/A«»HIR5 6 OOt, BB2 7t*r«I*jSMffloe« l ||B5 0 5 
OiciJOT, D/A£&0885 I 0 0 ©fW> & fcflu 6ft*. 
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*1*hts.Z> ^7to^Y7fTall ~Tal6 «*Jfc:ttttLJfc. 3<D*g£fc 

* *< it j&jib tz 45 1 * t * , $ 4 <d ^ agff^ t m m <o si ffi mm t- s s 0 

fc*>\ tJf^i:Lt, T*-D*r*-f **Tbll ~Tbl6 % Tell ~Tcl6 
Ts , 7(z>rx-T^7 > l^** 5 0 2 0, ? * *|5I» All- A16SVB 

ll-B16^0^T©^^(Z^LTx 2o£DvWflg > * * * £ iS*j(z&|ftT 
^^^^ 3-3WJ:(DllH>y7n»}^t5M^ 

(SB 1 0 

ttlz, 14 llz, *&Ey§£>28 1 0 r i£MKmizmZD/A$im®&5 7 0 0 
r. C©D/A*«||hIH|5 7 0.0 *. H2 7(Z^T«HK^««ffl0r>eibliltt5 
0 5 OIZH^X, D/A£&Ie]S&5 1 0 0 ©flito & fcffli* 6*l* 0 *<Dti*<Dr& 

b«i*(ztt, m-©«F-9«ft u Tittup s«»&-r s c 

SB h 7 Lgfl>fi«ff#)(^z £tZ/j||;LT, ;* > B3a>ftS£i£«t#/J> 

£^0 ? Its nft*;^ h *>B$tZ. y — hl:77 XCDMiti 

li, :*>l#tz, <F — h (z V* i-X<D&{tf.tfF4})mgtiZ>o)i;^ V-^XttKU-f > 

& So 

>i;^^tfil?y(:I^?il5CM0S«jg£07tDy7-i'-yf Tb71 -Tb76 & 

i$ffl<*ftTt>5o fit, v-*xtt ku-t xommzM£>e>r. &&&&&& 
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*e*\ CMOSfcigtt, T + nyzKl v/^Tall -Tal6 , Tcll~Tcl6& 
tfTs , XttH27t^7huj;7* 5 0 2 0, * **®I»A11-A16av 

(mil ^flfijfcffi) 

|5|4 2A(z, *(4Vxll ~Vxl6 , Vxs. Vcoin <d Jj £ , M4 2BC, C 
n*fl>*ffi**f. SJftftitCxll ~Cxl6 tt*t»L<1.0 pFf*^ 

w^vxii ^vxie xjLvmmvxstK lmmzttz. 

10 2a (H2 6#JR) Z <D7 i~ n >/ &±jV out VW)m2tlZ> 0 MiiLV com ft> 

**JS«»t:*^T. «(aVcoa <7>J*tllH6«fcfc 1 Vt* *k tttVxsliOVf 
tt* «ttVxs*S«Mti*K4«»6 0 «ttV M CDR«5tt, mmvxll ~Vxl 

6 £i*«tt-c**. ttttvc<» , vxs(Dmmzmm?zztT:. mmms. 
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(m i 2&mxm) 

i^icijot, ^ui , .^7fx^gcDigfACDjss&u t D/'A^^[niss(i > m4<D%mm 

EI4 3A(Z, nitf.VxU -Vxl6 . Vxs:fc &UVcom (O^fL IU4 3BC, 

mevxii ~vxi6 . vxsij^^vconi <Dm&7fi+ 0 *nmxm-c&. mitvxi 

1 ~Vxl6 SiVVxsA', HOSCi:, fro. l *¥>t:Si®r ^ tcj5$u L, HI 

* ^ 16 JI2 *{fl[Vxll -Vxl6 tm<iLVxs£&^ S^fclj&ttflJTffi 

t$&&LT^£C i:f*5o LfcfroTx (H2 6 fz D / A £&Ip]S& 5 1 0 0 

iz&^x. mmn&csuzmmztizmtit. &&&mcxn ~~cxi6 izmmz 

12)4 4 tz, :0»iCi5D/AD W* — ^^fc^-To M»12T-*Sfc 
totz, I*] 2 9 (z^-fftfte £fciftfi£#i2iT;fc£>fr\ ±T cDt= ¥ *? Jl Xt)®. (0-6 
3) (Zfcfc^T. 7tD^ttiMl V-5 VTSt^fcM2t$#llJ&<*ftT^SC 
£:#fc>fr So 

* mmrnrn tz & ^ r * > g§ 4 <?.> nmxm tmrncD^mi^mux^ a „ 

Vl2d4 5 B «:#MLTl$iBJ-r-2>o 

1214 5 AC, 18 1 Zmmfcmoi&Kmiz&^i:^ «{£Vxll ~Vxl6 , Vxs:fc 
«£tfVcom £M> £ # £ >f L . l*14 5Btz % ^^Vxll —Vxl6 „ Vxs&ettfVco 
m (Dm&yfiTo CLtlbCDffllZTjiTJLOlZ. miAVcom ^^Vxll ~Vxl6 is 
cfctf Vxs(Z|5j§Gj LTftttfi(ELT05o' ^4&Vcom ©filttK 

lEtt, «^VxsC7)fiSf4S$i-i;^{35r^Oi:*)?)o 

mi mmnmizmLx±mLtzjioiz, ^i^tstio-si:, «(4 
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n®izwM£tizmuLVxs&>h£ < t «tu. «f*m>{ztt, *ttvco« ©mii#3 
<m i 2 (Dmmo))nm) 

-&ftBMC)tfn&7'i)r + -i;mk<Dm 1 2(Btfcifc<BB!»<0ft«#ia4 6 a~ 
D*l4 6Cf3?js£;h,£o 

mi 4 6AIZ&^X. *m#*5 6 0 1 Ofcfc, ft** (S) (H) tlZ& 

mZtltzTFT Tr&tK #m*9 6 0 2 0 *„ 

l*ilftflt*?ttffi?tt (S) S^LT^e 0 2 OlCfcM£*U fOIfti^t^^ 

£43, i«fe<n^©*S.M-:5fc©A-^i: utli, &14 7A, I*] 4 7 B £/7«-r<fc -5 & 
*>0#&&o HI4 7A, EI4 7 B(i, {f-^gg (S1-S3) £fc&1& (H 1 - H 

3) tx^^^tih 9m(DmM-bJiiz-?{,\Tm&}(Dm&z>7s-rt><D-c r +J & 

m^ferv — ^li, ilj ft {g <z> jg flu (- f/ ^ ft , ^©ru^^-i;^ 
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(SW) ftMtcw&ttascfccj;!), Wffc©^©«ttC^ft-rs«t -5 tatt 
ECftffi*«cfi>6ft?«i (S) 47ijft-yf5o o*t> % ffi*tt (S) Oig 

rUft-ySLl, L2©UF^sa (fffflj&ft) C22, C23©g*tt 
tt. ft** (S) <7>3?£#« («*&M) C21J:»)*+^t:^s<- rs< oA«J:<. 
ffi*L<tt. C21*fc*T?*si3:irc22, C23©^Mfi * >; £ < ? So 

HI 4 8 0>ttJt«fc LTfl)»as,j5«Bii, M*_fcf N W0H¥7-2 9 5 5 2 1 ^ 
4*fBCS3tt;*;h,T^ 5 ft 5 <fc o . 7>J^t-s;fif (SHHWC 

6 7 0 4*«?6 7 0 2fr6A*U K*L6fc6Wc* 
-f (SW100-SW104) ^^LtffifiiS 1 ~ S 4 L T r »J ^ 

(Dry 6 7 0 4 *fc«-r £fc#><Dia*L 6 *£»«i;tttttf fc£ 

r«J^^-s;a)jEflttt (**«) Wt5 (*£f&ra*4<7M6£) o &**H* 
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WADT#, ctoT. ^jtlTSoV.j^-:^ 
LI, L2©^M imm'&m.) C22, C23<7^IHiS£, (S) 

So 

So **m©JB»©««©ri;^^-s;ott. Ftt% (S) ®«^MC 

Zl^iJft-J?iLl*fcttL2omi (-C22*fcttC23) 2:oho«» 

H*, ^46COJ;ol;, #*C21ttHtfEV lTft*,*^ MtC22tt«EV 
2T^nth5i:t5. S«C21©WW*«fQAtt, QA=C21- 

V1T*0, «AC220ff«««QB» % QB=C22 • V2T-*So §1C 
21, C22®**«« r C2 lj , r C2 2j £ U SiC210D^ 
-?CD«te£VXh L, '^MC22(7)X^ -yf SW«C«^©tf4* VC 

MC2l£7D^«^/ojttQA' Cgfcflsu S?JRC22«Z)tf«*ffittQB' fc^fb L £ "T 

So 

X^f0«t*itt«fl:Lftl»fctt, QA+QB=QA' + QB' » 

V= (C21VX+C22VC) / (C21+C22) • • • ( l ) 

®MC220)'&mm rc22j 2?gC21<£>£r#{g r C 21j 
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lz*$<^ «F«C2l*an«T**i:f«. Tit. (1) * at, V = vC£arfctT 
^« M«©«tt (V) fcfc, ( = Vpca, V 

p c b) -So 
au j : © m m a» s> 6 <t a iz , * a » ^ <z> r >; - «>* # & ^ £ n « ^ 

(m i 3v>mm<DBm) 

*m]<nm^&-7>)?-*-i;j3m<0%i l 3<og£j|6<&JBflg*«BI4 9 B*jJ:V|gI5 
0 IZ /i; £ n £ o 

*«<2Jfc^S*i*jfiif1^ E| 4 6 A-i4 6 ClZ7jkl.tzt>(DtmbX'*>Z 0 

M«0**OrUft-5?««[PVl, PV2«tO!«<MLT**. « 
fii:r'jft-5?ifc <a»ttRR| * fM»f a ci i: t= j: »> *«f ©»M ( 

*^«6<&Ji38R-Cfcfc, BI5 OCStA^C, x -r v^s W£Of3^iSSi (S ) 
^0#Fi3£, PWMHJSR6 0 6 0 to £ IhfjZtiZ *o»\)\, X «fc 0 frJSfl-r 3 0 
PWMlqJSS6 0 6 OiCte, *-f < >^3HJ|3EPlflJi?&6 0 7 0 * >^®?i:, 

HI 4 9 Afl^fct -5 ^aE^SfcW.i&tCct t) % Big 6022, 6024, 60 
0 4 9 B©«t^(C, jEtmttDMU^Hfc r B 1 j , ©«lt*.©MU^;i/* r b 2 j 

So 

£Mm£S5&ftT SiOT-^So MU^;UB 1 , B 2 tzii UfeB#^T-|^ 5 0<DX 
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®JFr3li r T2j , r T3j 04 6^ H g^^, 

^^^^^ i8M«»c7.j f t-j;*nu*(on4i M »* 

ft S c£> T* £> & 0 
(SB 1 4 <£>^$&itf>JB<BO 
( *4c ^ /t< ^ m (O IeJ S8 4fl 1& ) 

±a^i2^ MitMl/ ^ ljft _^ ((M4 6) ^ fflL ^ 

MU^r^t-^fttttisu * n6<0 r + J ^hj^ 

*>\ *©flbOBIifiiT*MI«©IE!*ft LT**« 
<SWM@B6 10 0tt, Hft tt9 (vsig) 

° 5,7%6130 ' 6 1 4 0 4:, D/A*»»6 15 0fctm. D/A^m 
§§6 15 Oc^fflACi!,, «iSNS2n#Mm. 

tllH1 ' H2 - • - ^a^|g»fp]¥R6 2 0 0tzJ:DIBi&^ixS o 
r Hj UW,UTFT12^>U MIS l^S2nOi»m 

^ fSWla - SWlb > SW2a, SW2b • • • SW2na, SW2nb 
W$Mt5fe«mPCla, PClb, PC2a, PC2b- • 
•PC2na, PC2nb*tfj*T**<**fc||ili|R6 3 2 0 4:, /'Jft- 
fffl*ttVpca, Vpcb^nWi|^TU5r-jft-i;|Ll, L 
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2 (134 6 tmm) tZ&ffiTZo 

yTSWZ2m<DXJ (mA.lt. if^S 1 C^LT^^yfSW 1 a, 
SW1 b) T'ffihZL. Wt^ii It r aj *y ^$i|-u^7'Jft- 

W/VpcaMu r bj # 0 < ^ ^ ^tip^^ y 

ft-y)lIt{4Vpcb(:^U *Y »^ftff|o|ft6 3 2 0 <p €»Hi*$*ifttt 
*«*PC 1 a~PC2nbi; t tt), Y »f t«»«jCt>/* 7 4f iJ: 

kitf© B9 5 1(OiJH^K|^ R 5 2 13***1 ft «t o ftli, r 

H5 3*z*5^T, r B Llstj tt 1 #a<0*¥:7^ >*>4fjflflB*ii* f B L 
2ndj li2#0cD7k¥^-7>^>^^fg^^u. r H istj (i 1 SB©** 
Mft^L, r H 2ndj 2 § E ©zM'ijgiRjfcRg ^iTo 

f«^^S 1-S2 nttTk^P-ai^JWIffltCT'^^-f r««j^3a: ID (HI 5 3*. Z<D 

r Hi/^j t-^t) „ c<^j«iffl(ciipflfcf5<f*i«^$nso 

T fr fc> ft ft 0 

imHOX¥-7^>*>7mm (BLlst) T-tt. * Y -y ^ftJfflJlsJSS 6 
3 2 0*>6i±J^^*i57-r'yf-DJ3fli^PCla, PClb- • -PC2na, 
PC2nb©-5*,. m^tLX r aj A«o < a«{I^#l5a!l t 1 izmmiz r Hj 
U^;U£:fcO> cntCJ^UT, SW2a- • .SW2na*s 

*>LT. S-ft^S 1 ~S 2 nli. AU^;^7iJf t-yffltfiVp c a t 

2#Ha>*¥-^>*>^JUiiH (BL2nd) "CK, ifcaS«fiteei&tz*hfcTft-t 
<* 7 ^ f ^jjildlSS 6 3 2 0 6 5 7 Y 7 f»fI^P C 1 a , PC 

lb - • 'PC2na, PC2nb©-?*>, m^h L T r b j #o < #J$lfi-ff# 
B#SiJ t 2 (cr«JB?f^ f"Hj b-c;pi:^s 0 cntC/^CT. ^-f^SWlb, SW 
2b- -SW2nb^>LT, Sfl^S 1 - S 2 nli, lu^©r>jft 
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BI5 3©«t9CH/Ltflii]^t5^'f vfSlifl^PC 1 a, PClb- • 
•PC2na, PC2nbli, Nl 5 4 ©4 ? &*J**/nir>*ltt«?»t=<n 

GET- S &o 1*1 5 4 T'ttx X>T «^^^Jfflim]^6 3 2 0 |*| 01 * «, 7"Dy7v7;i 

o£<k ^- h G 1 (&W;fr*ltrtt*-f v^mmm^P C l a, PC2a, PC 
3a, PC4 a • • • *m±)T SfeWiFWc^ns, h G 2 ©m 

ctt*-r -y^-Mauft^p cib, pc2b, pc3b, pc4b - • . zmij-r 

h G 1 , G 2<£-r ^-^;HS^EN#7^t^ 7fc £ £ j*ju * 
"7&6£&!K 1 Sy©*?^7 > + (BLlst) T?J4. y — hG 1 (DAJj 

6 4 2 0 lZ&tf'&<Dm0)iEmft.(D/*)l,xtfiXJj£tl^ ?— h G 2 <7)\ jjffi-? 
6 4 3 0ISo-u^;K;i^$ns. 2 » g > * ( B L 2nd) 
T-<4> y— h G 1 <DX)J$&* 6 4 2 0 14 d - V— h G 2 (DX 

Jj®?6 4 3 0iC{4RTr3£©HiOiE«-fc©/l;w^*JA^^tL-So £ <Z> 4 -5 i& fl=- £ 
JlOItCtia tK (3 5 3©4?&;w -y^frjaHi^P C la, P C 1 b • • 
•PC2na, PC2nb$iifU, 

«c*>\ 1*15 4©±ffliJC, 1*1 5 1 IZ&VZ* 4 ^SWla, SWlb, SW2 
a, S W2 b^©J3{*ft^j&{*J#^£ft T ^£ o >v?-t4. NMO S h 3 > 

(TFT) 6 4 0 0 t, PMOSF7>y^^ (TFT) 6 4 0 2 £, Y 
>M-* 6 4 0 4 i:t-M?tl5o X 4 'Vf^MtSTFT 6 4 0 0, 6 4 0 
2 12. r^H^ h 'J ^7C*{t4^-f (^ 5 j 1 2 ) 

^ u ffl i£ *fi © ft 1* ft #f fife i z o n t (4 & id* r 3 o 
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fr^>QV&<D7' 1 ) T + m m<o 77 > * x/aapd k -is u x if -5 a £ $ 

2> o 

V T + V mniiL(DmVli& 2> £ olz, |SI5 1<D;*-r'y*-SWla, SW1 
b, SW2a, S W2 br#^^S{zmft^ix<2.o fi+i^tDT'J ^-^-^'li, /k¥- 
il iK m R3 CO ifi H(l \<D v > * > Iff! TO IZ *> V ^ T f j :b *l £ 0 

1 Sg©*f-77 >*>?mm ( B L 1st) T-liiu $S(#S^a£*i^(ZKjLT<i, 
1*1 5 1 (DTs 1 -^ftWIelSS 6 3 2 Ofr£>ii!;b£ft£;*^ * ^ffeiJflUft^P C 1 a, 
PClb ■ • • P C 2 n a, PC2 n b (D o *» <Dm^ 1 L T r a j #o < f|iJi8im 
^#1*1 5 5 tc^£ft£ £:*5 t) , mm t 3 (craJB^tz r h j u^;i,£:fc£ 0 
tt, ^'^SWla, SW3a- • • A i t>lT, 3Pj&# n ©fd S 1 , 
S3, S5 • • • S2n-ltt, H U -^;kd 7 U ^ -t> — ¥ m VpcatHU 

-A\ {&l&#S<7)ji£:ic8§acB8LTfci. X-T ^$ijeW«^P C 1 a, PClb- 
• - PC2na, PC2nb«o *><7)^£; L T r b j #o < ffcij|i|l«^7!>>\ fSJ I; 
< B^^Jt 3(3|dIB#(C r H j U^;i/£&£ 0 cntZ^DT. fS&Sg©* -f S 
W2b, SW4b • • •6st>LT, tfH&# fl ©fl^ijSl S 2 , S 4 • • • S 2 n 

kt&is'owDT'v ^■•v — i^ffl^tii v p c b tm b^cnjf + - i^^nso 

2§acD7K¥^^ >*>^^P^ (BL2nd) T-(i. rfitfSSiitfeS&fft K ftBT 5 ^ 
jgSi&SKH/'LtftZJS^S*^ «v^$«JIWfS^P C 1 a, PClb - • - P 
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C2na, P C 2 n bli. tfijxfcf, m 5 6 (DJl o &«E££ffl^*itf&S££ fi £7? 
1*15 6Tfi> y^mm\3\^,6 3 2 0 |A|£<H;tldU 7n^7?7;bDy 

o£?K h G 1 ©ffiJjtficttXY !y^»j»«^P C 1 a, PC2b, PC 
3 a, P C 4 b • • • &mijTitiib<nW?W&&£tiZ 0 tf — h G 2 (D&\>j$% 
tctt^-r »y f-mmtS^P C 1 b , PC2a, PC 3 b, PC4a- • • fciilfc-T 

#y- h G 1 , G 2i£4 *-7)Vm%EN#-r?T<( 7 £ & 2, £ vt;u * 
qH££&*K lS0a)*?77>^>« ( B L 1st) T-li, y-hGl©Ajj 
aiH-T- 6 4 2 0 lzl*j%%CC>m(DiEte&<D'l>\,X#\Jj£ti H >f — Y G 2 <B A 
6 4 3 0ttD-u^;n:il^ns. 2 #R3©7k¥r7 (BL2nd) 
THU ^— h G 1 (DXtj^-f 6 4 2 0 «D — U^;HC««r*n, ^-hG20A 
*>*S6-f- 6 4 3 0 <C{iP,lr^co4i<7)iE^^c7)/N-;i,^^A^^nSo C©<to 
m b&TZ £lz£ D , 135 7(7)^^^^^ <y ^frjffilff -sf P C la, PC 1 b • • 
•PC2na, PC2nb€4fijct#5o 

Hd5 4 £EI5 6tli, * <y ^&|g9fr^ P Cla.PClb • • - PC 
2na, PC2nb4^t5?;S!)^ fa *l SI o X ^ & 0 

o^D, ta 5 8 O^lRJctt, 15 4 -^EI5 6 lz?ik£ ti ftMZ Vt: t> (DX . 

f— h G 1 ~G 4 * -f >y f SW2 0 0 0, 2 100, SW2200, SW2 
3 0 0,!:, -fe P * hm^Xtiffi? 6 4 3 5 mtia LTl^o 

* LT n tl/^ MS^A^SgT- 6 4 3 51: r H j U * hft^^A^J 

HI 5 3 IZtHTX o ta. fS^ttKIc L&ui§£<7):* -f >y ^f&JftHs^P C 1 
a, PClb • • • P C 2 n a , PC2n b S^dttSc t^-j; 
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-7? s -b \s 0 h is A 73 ? 6 4 3 5 l: r l j 1"<)1>(D± l* 2 h {m%>%: At)T 
ht. M5 5 Id^-f fc, f3y-i&g£$c£-f §tg^7,>f <v ^MftHS *f P C 1 a, 
P C 1 b • • • P C 2 n a, PC2 nb^MT5c^t-^ 0 

i ecDmmcoBm) 

1*15 9 -1*16 1 ^ffl^TJR 1 6 CD%m(D1Km*m.W-r 2> 0 

* 6 5 0 0 kXY9fKWl-KW (2n) tfKl* £ftT ^ S„ * * «v^KW 1 
~KW ( 2 n) tf>na^Ji x i.7F U^x* 5 0 0*»e>**tc:ai**ftS«ltW«^ 
SRl-SR2n(:if] mm £ ft 3 o Hitfefle? V s i g ttSSj^ 6 0 0 2 £ 0 

(SSii^ J: v r >; ^ * — o ^jc ) 

El 6 i izfc-rx -5 (z N — i>-{i x isno7j(¥7 , 7>^>^iara (bl 

1st) lZ*H"*Ttt, mmt 5C-|SLTWt>n5o 2#EKE>7k¥7 r ^>*>>7-»!lig 
(BL2nd) l:*5^tli, a#£»J t 6 tz u T ^^ti £ „ zr U * — ^^(7)tK¥M 
WiaC^OT, y7H/y^^ 6 5 0 0 t!p 6 $ij^lfi ^ S R 1 ~SR 2 n#JEtt 
f^rtJ^^n, ^^'VfKWl-KW (2n) #JIR#:t;: ;* > L T {§-^fcg<7>SI*l&2)MT 

foft o 

cm i 7<D<&m<DBm) 

m 6 2 ~s 6 4 *ffl^T*^B^i(7)m i 7 (DmmoBmzmwT 5. 
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m m ( c tf t> ti -s to , y ■ j ^ * - & t> { a ^ m <d m m s. x co m m # r t <t> ft 

HlfiJcteS 5 9 CT'#>3o 

^^-^ls!Sfi6 3 0 0rtC4y7M/y^^ 6 3 2 4 #?£J:>- 6 tlX O So CCD^ 
7hUy7* 6 3 2 4li, M ^ M 8& iZ & if %> > 7 hl/i/'X* 6 5 0 OCW 

^i) STIJ, y7hUyX^ 3 2 4l:i^l:A^?tl, 15. <> 7 h Is is X * 6 
5 0 0^l±, ilM&JSS6 5 0 4 *^LT'>USJIUTA**il5, 

mm&7') ^-r-vHS8 6 3 0 0 rtKg&tt^n*:;* -f ^^$ija?lnl?ft6 3 2 Ote, 
i/7hU->'7^ 6 3 2 4 A»6/IR«;tctH^^n-5^;u^*»(CbT^-r ^J^- 
Ei-PC 1 a~PC2nb4«Lttf l ijl, C ftlz «fc 0 £i 'J * + - i/tfift 

m 'y^mmi9\^e 3 2 0 pirns, 06 4(z^-r<t ftgffcuaj&x-r 

'VfSWIOOO, SW1100, SW 1 2 0 0, SW1300, SW1400 
3 2 4 £»£iij;b£ix&/i;i<* *"/w u^;kd* <v ^-ftJIWff ^ £: Ltm^^ftS. 

l-KW ( 2 n) ©flfi^£#J®-r£$iJ^<i*§S Rl-SRantfT^f^ (H) 

1 m&<D*¥-7^ >*>ymm (bl ist) (z*shtb\ i^nssic 

(3*5(t S * -f v ?-fflffl<Tm P C 1 a #B#£i] t6(cTHj 7Uft-y$ 
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mif-r&o mt&iz, m^ms 2 izm utfi nmt i\zzr\)?-^ — ^#fr£>ft> 

fg-^ttS 3 izm Ltli> B#S9t 8 ^^'J^^-v^frtotiSo 2 & <7)7k¥ 7'^ 
>*>7mffl (B L2nd) tZfcUTIi. [SJIills B« t 12, t 1 3 , t 1 4 izm 

(m i 8<D-Mm<Dmm) 

7* ¥-Jnr< tosses «t o iz ufc c m^m^*)?- 

t-^l!!lfii3 2 0rtff)7Y'yf§SWla ) SW2b, SW3a, SW4b - • 
•SW2nb£L, x-fy^&£> lffi«<7r£»©JI5!»(B4*-fl' t L & <7>T*£> £ e 

cni:<t^ x -r <y^<D^dt^f^^<b^n, mm&y>) — vimss 6 3 0 00 
fctffljwfatzjsiKT 1 7K4 i >s^snp e g (i5<tviB?©i77>*>y^ra) f*] 
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